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(54) HEAT-STABLE FIREFLY LUCIFERASE, HEAT-STABLE FIREFLY 

LUCIFERASE GENE, NEW RECOMBINAxNT DNA AND PRODUCTION 
OF HEAT-STABLE FIREFLY LUCIFERASE 

(11) 5-244942 (A) (43) 24.9.1993 (19) JP 

(21) AppI No. 4-131057 (22) 22.5.1992 (33) JP (31) 91p.l57117 (32) 27.6.1991(1) 

(71) KIKKOMAN CORP (72) NAOKI KAJIYAMA(l) 

(51) Int. CP. Cl2N9/02.Cl2N15/53//Cl2Nl/21(C12N9/02,C12Rl/19) 



PURPOSE: To provide a new modified gene useful for the production of a heat- 
stable firefly luciferase. 

CONSTITUTION: A heat-stable firefly luciferase gene coding an^ amino acid 
sequence corresponding to the amino acid sequence of a wild-type firefly lucifer- 
ase, luciferase of Luciola cruciata (the amino acid sequence of formula) or 
luciferase of Luciola lateralis provided that the 217th amino acid of the sequence 
is substituted with a hydrophobic amino acid (preferably isoleucine, leucine 
or valine). The luciferase gene is produced by site-specifically converting the 
217th amino acid of the amino acid sequence of the wild-type firefly luciferase 
to a hydrophobic amino acid residue by treatment with reagent, irradiation 
with ultraviolet ray. genetic engineering technique, protein engineering technique, 
etc. 



(54) WEAKLY BASIC ENZYME HAVING SUPEROXIDE DISMUTASE ACTION 

(11) 5-244943 (A) (43) 24.9.1993 (19) JP 

(21) Appl- No- 3-124398 (22) 30.4.1991 

(71) ASAHI BREWERIES LTD (72) SEIICHI HORIUCHI 

(51) Int. CP. C12N9/02,A23Ll/30,A61K37/50 ^" ^" 
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PURPOSE: To provide a new weakly basic enzyme useful as an injection, etc., s*r ryr ciu ii* ai. ciy a» s« rr<, a,., au l«« Arg ciy pj* 
for arteriosclerosis, cerebral apoplexy, hypertension, etc. ^„ c« v.i ur L 

CONSTITUTION: A weakly basic enzyme having a molecular weight of about 



60 



32 000 and a subunit molecular weight of about 18,000, containing two atoms cw Pr<i nij pue aiq pro ph« lvi Lyj r?ir au ciy ai» pro rur 

each of copper and zinc in one molecule and exhibiting superoxide dismutase - - - - 

action. It has an action to disproportionate a superoxide ion mto hydrogen » 85 » 

peroxide and oxygen atom, the optimum working pH of about 7-8, the optimum ai» mo q\i vti au t.y» civ ur pbe cu aio lyj uo tie lyi 

working temperature of about 20-37^C, a stable pH range of about 6^5-7^5 and « joc 
an isoelectric point of about 7.85. It can be produced by extracting from beer 

yeast and purifying the extract. It has the amino acid sequence of formula. ah civ cir. ajo ajo ua civ Lyi or a>o cm cm s«r !.«u 

125 130 13S 
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(54) NEW >^-*3-N-ACETYLGLUC0SAMINYL TRANSFERASE, ITS 

PRODUCTION AND PRODUCTION OF N- ACETYLGLUCOSAMINYL 
TRANSFER PRODUCT 

(11) 5-244944 (A) (43) 24.9.1993 (19) JP 

(21) Appl. No. 4-82866 (22) 4.3.1992 

(71) SNOW BRAND MILK PROD CO LTD (72) TAKASHI YAKABE(4) 
(51) Int. CP. C12N9/10,Cl2P19/26 

PURPOSE: To provide a new transferase useful for easily producing N- 
acetylglucosaminyl transfer product at a low cost. 

CONSTITUTION: The objective ;ffl-*3-N-acetylglucosaminyl transferase is originat- 
ed from swine serum and has the following enzymatic properties. (1) Action, 
active to transfer the N*acetylglucosamine residue of uridinediphospho-N- 
acetylglucosamine with the 3b-bond of an oligosaccharide or a sugar chain 
having lactose residue on non-reducing terminal, (2) substrate specificity, capable 
of taking uridinedlphospho-N-acetylglucosamine as a sugar donor and an 
oligosaccharide, etc., having lactose residue on non-reducing terminal as a sugar 
acceptor; (3) the enzyme has optimum pH of about 8.5, stable pH of 5.5-9.5 
and optimum working temperature of about 40"C and is inactivated by the 
treatment at pH7.2 and ^55''C for 15min. It can be produced by salting-out 
swine serum with ammonium sulfate and purifying the obtained concentrated 
enzyme protein by anion exchange chromatography and gel-fiitration 
chromatography. 
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(57) imm] 

ic::Jb^l^r. 217ficDT^/^. XJ^^ Vv^^Jf ^/l-^ L < 
J: < ±He/wi>':7 ^ y — if :i <t pjt^r^fo <9 . 




1 

7}s ^ /u/i/ v- :7 ^ — ^iteT-o 

/Wl- v':7 :xi ^ — ^^5t{HT- ^-<^ ^ — D N A {ClffA bfc r 
^ ^ #®S: ^ -r ^ m^i^ X. D N A o 

-5 iilMti ^ /u/i- :7 ^ — if (Oj^ig^ife, 
B<^r ^ y ^la^j^TKttT ^ y ^(^^^^ ^ tvr v ^ 6 r <^ ^ 
6 iSgccoi^lRiti^^ ^ /w/i-i/ :7 .1. ^ "if, 

[0 0 0 1] 

y-if. »|gitt^^/WPv-:7zcy-ifate^. mm^^m. 
c^m;t i*:D N A2§^U?i^lS^ti 4^ ^ /W^i/ :7 ^ -if 

[0 0 0 2] 

M^i^^^-t-r-s. ^s^^'v^/i^^/K --^r^^j^'^^K ryy 

7}^' /i^m ^ ^ ywco/i- :7 y — . ^ ISttR 
±|HATP^or>?S:&^ftt-^iiffi^tiTi^ 

[0 0 0 3] L;0>L?fey55f?. — if 




(2) 4^^^5-2 4 4 9 4 2 

2 

[0 0 0 4] 
[0 0 0 5] 

t:ijot-j-6#^(7:)r ^ y ^^g^i*7KttT ^ y 

(1) i?^M^^/wu'V:7rn^— ifoDT 5: y^Sd^iJt;^^^ 

>r ^/J^'^/KD/^V-I^ rc y — if c;0217fiE ^ f^^fSgCOT ^ 

/m:^myi<^r^ymii^mm^tix\^^^r^ymnm^ 

(2) ^^M^^/WU'V:7rn^— if;^|S--,^^/K^/^^b 

< i^'^7'>'i^4^^^/^co/uv:7^^— if'Cfo'2) (1) IBgcc^ 

ftfg^ti 4^ ^ /WU>/:7 rc y — if Jt^'^^o 

20 (3) i^TKtir ^ y®^^5^ y p^-Yv-v, n>rv^^/. 
<i^^^y >'r*fc-5 (1) x\i (2) iaSc(^4^^/wuiy:7 

(4) (1) XJi (2) ta«c(7)WB+4;^^^/wuv-77zc^ 
-if ^ ^ D N A (e:^ A L 7t ^ ^ it^m -r 
^m^tfe^fls^DNA. 

(5) (4) BEife(^ffl^j|^X.fl^DNA^^;^. »^ti^ 

^/u/uv':7^^— if^mt^^#-r^^:y V::^! y i^Tm\^ 

30 /WUv':7:i:^"if(OK3gffio 

(6) m^^^d^ /^^^^^y =^y—'^(DT ^ y^ga^iji-:}^ 
v^r. 2i7fi(Dr^y^. xfi</>v^^^^/i-^L.< t^--^ 

^ -^^^ ^ /t-tO/Uv- :7 ^ ^ — if (0217fe ^ R^ffigt^T ^ 

5 Bf^14>-^ ^ /wi^i/ :7 :^ y —if, 

(7) H^^M^^/WUv-y^^^— if;i5---Y^4^3='/^^b 

< t^^Vv^/i^^/i-co/ki/y'::!!^— ifTrfo^ (6) tfigcc^ 

Bl^ti ^ ^ :7 rr. y —if, 

[0 0 0 6] ^T. *:^P>gt-oV^TP^t:i|^P^-r5o 

-^com^^X.frDNA^i^K-r5^^;65iei.^T*fe^o ^ 
tt/i-i/^:^y— ifjae^coffi^ic:/Sl:Tfflv^f5t^6c> ^ 

[0 0 0 7] ^r^h(0^^i^^m^. irx\z.<ik^(D-)5m^ 

50 ^t>*^c^mi^^X.f^DNAt^. 4^^^ 1 -51086-^<i>^{C 




3 

-7:^^ —^(OT ^ / mw.n ^ y >^ v?^' ^ /i-^ b < 
[0 0 0 8] gJES^coT ^ /m(o^n^<om 

^WiVyV. 0fJ^tf. Micro Genie™ (^^/^-^Vft 
[0 0 0 9] ^ ^i:::. -^Wnx^-^^^^. Tj^tK^T ^ y 

^tbTf^. -fyn^ix>-, a>rv'V. /-^ y y^ 
[0 0 10] i^^S4^i5^/wi^v':7^^— 

[0 0 1 1] _btB^S^s^cffiv^^)^^^^j[^^^.^6M 
-N*-:=^^p-N-^^^y>/r^i^v (ntg) . 

[0 0 12] ^^^^,tt^^Tnc5J^-&{-*5l^Tt). _blE 

1989^6^^) . m.^%T.^mm^^m^'r^mkt\^ 

3i;^->;^ (Site-Specific Mutagenesis) <!: LT^^tu^ 
^ffi^ffiV^-S>r i^a^T^^^o «?*Jx.(^. Kramer& (Krame 
r, W. et al. , Nucleic Acids Res, vol. 12, pp9441-94 
56 (1984) : Kramer, W. et al. , Methods Enzymol, v 
oL 154, pp350-367 (1987) : Bauer, C. E. et al. , Ge 




(3) 4#^^5-2 4 4 9 4 2 

4 

ne, vol.37, pp73-81 (1985)), Eckstein?fe (Taylor, 
J. W. et al. , Nucleic Acids Res, vol. 13, pp. 8749-8 
764 (1985) : Taylor, J. W. et al. , Nucleic Acids Re 
s, vol.13, 8765-8785(1985) : Nakamaye, K. L. eta 
L , Nucleic Acids Res, vol. 14, pp. 9679-9698 (198 
6)) . Kunkel?:fe (Kunkel. T. A., Proc. Natl. Acid. S 
ci. U. S. A. , vol. 82, pp488-492 (1985) : Kunkel. T. 

A. et al. , Methods Enzymol, vol. 154, pp. 367-382 (1 

10 [0013] /^*5. \Lwm'B.=^^m^(om^^ ^m^^ 

|S;tr?£ J: ^) # H 5 m^<oirs ^ /wwi/ 7 ^ y — if it{5 

— Y(D\^^{^W^ [Maxam-Gilbert, Meth. Enzym. , vol. 

65, pp. 499-560(1980) ] ^M13:7 r — v^^ffiV i/y"' 
i^-^-yy^^ X^'iT'^^Y^Wi^i^ [Messing et al. , Gene, 
vol. 19. , pp. 269-276 (1982) ] ?T^ce V ^#^o 

[0 0 14] ±:v^<D%Vi< bT#^tt/ci[ftt^ti/i^^/WUi/ 

20 y^=7-^mB.^^. nmx^^'O^ ^<^T')iryr- 
Wi^W^^^hf\^^-:fyy^^y^<r>^^^—\^1^Wh^. ^ 

^yiy^vrm^mir^'^^^^ m:^\ti^mM ( e. coid 

JMlOl (ATCC 33876). i^Bm ( E. coli ) DH 1 (ATCC 338 
49) . :kmn ( E. coli ) HB 101 (ATCC 33694) ^^m9i 
-r^m-^l^l^. /^-^^^V (Hana-han) (Ojj)[^ Ct=V— ^ 
^=r.4 .^x2—:=^ly^ (DNA Cloning) . ^ 1 #^ % 
30 109~135M (1985) ] ^{r J: 19 fl^KKl^-r 5 

r^l/^r^^^ • ^n— jn^-^ (Molecular Clonin 
g). ||256-'268M. Y * y^y)^^^ * - 

^/J^'y h y — (Cold Spring Harbor Laboratory) (198 

2) J fBtt(^:^?^^{^J:'9?i^®^Ai-6^(bi^J:'9?i^K 
teJfeW -6 V ^ f A« ^ t# 5 r ^ ^t^ ^ o 
[0 0 15] ^LT. ±fS0*ct '9B^*^^/WPV:7 

40 /WUiyy::^y—^±m^^'^'t^^^yi-'=^Vi^Tmi^m 

mwx^ mit ^ fhfzmm^m^m:^i^i:> n a 

^Jx.t^t°— • ^-y-(P.Guerry)^CO;ferfe [i^ :^ 
4. /^^■ry:^nv^" (J. Bacteriology) Mll6#. ^10 
64-1066M (1973^) ] . y^— • tf — ' ^ U^:j^/U(D, 

B. Clewell)(^irfe [v^zc^. /^>^ 7" y (J. Bact 
eriology) |gllO#. |g667'-'676M (1972^) ] . ^J:t^\^ 

[0 0 16] -^LT. r<7:><fc9{-b-cm^>tu:^cffi^^x. 




5 

*JP^^^. ^[lx.tfEcoRI^U^PstI ^?g.a30--40'C. 

U < f^ST^C^S-e 1 -240#F^. b < 2 s#r^^itf^ 

U^zi.'y^ ' n—r:->^^ (Molecular Cloning)^ l|150 

/UK • ;^^y b y — (Co 

Id Spring Harbor Laboratory) (1982)|S«cT^Si~6 ^ 

[0 0 17] ±|5<oi: 9i-L.r#bi^;^c(l^^^t^^^/w^ 
iy :7 ^ — ite^ ^ — D N A (cijf A L 

[0 0 18] ^fz.^ ±M'mw^mm-rh^mt\^x\'±. 
m^\^mn=^^:^. by^^hv. ^-rv^^ 1^^=^:^. 

— >-;^7"^-:/y;^7"fe'5v^ L < /J^S^t" 

y ^/^^i ;^ y y >^^|g2;;?7 y i^ju. ^^-^^^ 

[0019] 1^m(r>^% pHt^. pH 7 - 9 {^|^ 

fi37t:mjftTM~24ff#r^. ^!f^b< e — SB^F^r*. ii 

[0 0 2 0] m^\^. mi^\^^'om\^^. m^^m^m^ 

/Urn— r^Y^^m^WMv.x'f^WiX^. ^mm-^w^ 
[0 0 2 1] ^Ltwmn^ «9 ^ ib{;i*tK^^^D"p^#s 

"9. mm^^fmmn^x^^^%^^tt'^^^^o 




(4) i|#^^5 - 2 4 4 9 4 2 

6 

[0 0 2 2] rc^J:5i-LT. ^SooffMt^^^^^/w^v- 

l-14l592-^^#f5«c<^^ttSy >- ^ ;v<o;Viy y 
— X»*^^M^l-262791^^«lB«c(7)-^^ >r.i^^/UCO 

pH. : 

i) pH4.0 J^TXti pH12.01^JiTMB#r^f^^^{31^ 

10 ?£i-5o 

[00 2 3] ii) pH7. 8 tc:*5V^rMS65t:. 60^>r^(Z) 
: M^50^. 205>r^<O^Sr*80%i^_hO3Sff 

[0 0 2 4] 

cDl«-Cfc'5:7;^-7^^:h;:^ • t^^ y ;^(^/^v-:7rc^— 

20 ^:=i— K-r^it^K-^^-g-^-r^DNA (^DNA(^. 
T-^^^-r-SDNA^I^^-r^^. :ra-y<l:br^ffl 
1 . m-RNA(Z)ii© 

^^iJ^'/l/CO XMrQ^^y irT -i^y^ • y -^(Photlnus 
pyralis)C0^j^Jl.a5 (i/>/-^ttM) 1 g ^?L#^^I/?L1$ 
^fflV^r^5J^m#bfct)tO{^. ^^»^^^¥g5ml C20niMh 

^i^^J^/b'Voiyf/y) i/3*S/L 2%(V/V) bybVX 
30 -100/lOinM>'^-t-v^/^><:^^ U-^v^ K^f* (r^zx— T ^-^^^ 
>'K /M^^^'ttM) ] ^^.JfJDb. Mt-. -hffiif^^ 

[0 0 2 5] :i(D^b\:L\^xmz.mm^mi^i3 ^y^my^ 

UV^^-(0*:*t<lKf^^ttK){-AtL. 5,000r.p.m. X 

:^—Vmm (6M^r:^i^V>r y^:^->r^- h/37.5 
mM^^:/^^ h y 'y'A (p H7.0)/0. 75%(W/V) N-y 
>>i:z-t'/U'ifVUr3v'>^':M. y 15M i3 - ;^ /^>?7 :7" h 

40 ::ii>5'y-/l-) ^mVi^T^o r (7!)^?^^ $ ^) ti^iJblB:/ v-^ 
^"^ffiV^3,000r.p.m. -ClO^^r^^Hb. SfiCO;^— if 

^fflv^T^ti§br?^^^^#fc. ^f;i. 

(0^£X^|±M) 4*{C:. 2ml(^5. 7 

JSfl::irv-^7i.^^g^^^fi^b. -^co^d. ±15?^?^^ 
fiei-'5<fc 5t-*^5^?ib. ^it'iL^5>KHS (0i:xlt?± 

SCP55H) ^fflV^T?MSl5^. 30, OOOr. p. -ei6 

H*Fp1jS'il>^^bTa:im4^^#fCo rnhMz^nmrn^. ?^ 

70%(V/V) — /^^fflV^T^5t#b. lOmM b y 

[lOmMh y ;^-:^^^»f^(pH7.4)/5inMEDTA/ 
50 1 % V'f-^/^BM-r h y ^7-^] 4nin;i^^bfct>(^t-. 
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ftit) mm^mmi^Xmrni.. ^ffi{;ij:»9 3,000r.p,m. 

nhthf'7km\^. 1/104<7:> 3 Mg^^-^ h y ^7i^(pH5.2) 
-e2B#r^^*gbf::(^-^. l^fetCl J: 19 8, OOOr. p. m. 

;^Co #ibHfcRNA^^bt-lmlCD7Ktc:jt<^b. 3. 75mg 

[0 0 2 6] -eUT. J^i^^^f^^^g^^^^-rr ^1- 
J: ^?^tf 7mgORNA^g^jKb5t. r<^RNA4'^«9m 
-R^A^mtR-t^f-i^i^. 7mgC0RNA^. :^y:=^'(d 
T) — -ir/ua— ;^ (rr.^ — f >- HV-^-f 

ClOmMb y ;=^-J^^^®^(pH7.6)/linMD 
E T A/0. 1 % (W/V) Kf^v-zl-ffit^-^ b y i^] T^flifl 

^-^y^o-^^iKb. 'i^^mmm ciomMfy ;^-«®e(pH 

7.6)/linMEDTA/0. 4M NaCl/0. 1% Kt^^v^/^Sl®^ 

[0 0 2 7] 7mg<^RNAic:, m&<DmnM ClOmM h y 
;^-:^^(pH7.6)/lmMEDTA/0. 8M NaCl/0. 1% 

^^i^L. *^^cO r -RNA^U^ t -RNA^^^tc: 

Mt-. mmmwrmxm-RNA^mmi.xm- 

RNA4 0 tig ^#fCo 

m-RNA<^S^LfCo 
[0 0 2 8] 10'-'25% (W/V) (^v-gJ^feffi^iBfi. 

% (W/V) 3 *t?R [50mM h y - J^K^i©^^ (pH7. 5) / 
20mMNaCl / 1 mME D T A/40% (W/V) a 0. 5 ml 
^Atl. -^(^±{.12. 4mlTo25%(W/V). 20% (W/V) . 15 

%(w/v) ^mo%(w/v) (Di^^mm^Mmi.. 4t:r-24 

m-RNA30Mg^fiSb. SW4ln— (^-^ 
:^^'^VttS^) ^m^\ ^^ifedJ: "^SO.OOOr.p.m., MS 18 

0, SmlTo^^-iijb. ^^y— /l-a:^fet-<fc'9m~RNA 
^[HlitSlb. lO/i LOTKt-^^b/do 
[0 0 2 9] ^^Ct^s m-RNAte:::^— K^ttri/^'S^e 




(5) iRfP^5-2 4 4 9 4 2 
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M) 9mL Rr/ rs] M L (T-^V 

150aiL (ONET^W^S [150idM NaCl/5mMEDTA 
/O. 02% (W/V) NaN./20mM h y -±t^^Sj^S (pH7. 4) 
/O. 05% (W/V) / :::^7^ h P -40 (-<-t ^' y 1^"^ ^ 

y b y-tt®. #EiSti?riJ) ] ^^Jnb. Mt^. I /z L 

^09, ) ^^JPL. 4t:Tn8ff#r^SJcBLfc. rtblCllOmg 
10 co:/n7^^ >'Air:7r ^ (y^ r/^-^v^TttM) 

2, OOOr. p. m. X 1 ^P^iS'L>5>^^S OTI^IhUIX b 

[0 0 3 0] [Hll|Xb?t*&ai^ 200 AX L (DNETmmm 
X3\B\9t^l.^ ^V^r% 40// L (7)SDS-PAGE^ 
•^^y/l^mWi^ [62. 5inMb y ;^-:^^^M^^(pH6.8)/ 
10% (V/V) y n —/I// 2 % (W/V) K-r v'/l-^®^-:^ h 
y l> A/ 5 % (V/V) ;^ /U;^ y h ^ ^ y — /1-/0. 02% (W/ 

V) A:7::^y-/Py^vu-] ^^.JEjdl. um ioox:x 

20 3 ^>r^«^ ci: »9 12, OOOr. p. m. 1 ^>rfl^'L>5> 

^]i^7. 5 % (W/V) KT^'i-'/i-^se-^ h y ^ A ~ y 

y /I-'T ^ K<//K^^^T^^i>» y (Laemmli) 
[ r;^;— ^^r— J (Nature). II227M. ||680M(197 
0)] T*^/^S^i*a^^f oTto 
[0 0 3 1 ] ^V^m^*»^tT?'cCof^f^CO^/U^10%(V 

/V) (7)W^i;i305>r^S«b. ^SS^I§^b:^^<^^s ^ 

iz.3o^mBmi^. 1 Mi^ y h y ^^^M^ 

30 ^/UJ^ {yiy^My-<>'^M±U. RX) ^^v^T:7/^;^ 
^ — tf m - R N A S ilf:5>cO R N A V ^ fc^-^ 

3. IrC/uv'P'^^— ^'ifiLm(?:»PK 

)ftjK^^^> ^7 y "if >ctt~ ^ ^(^in/^ V :7 ^ ^ -if 

[0 0 3 2] 3. 2mgyml^^(0/\^iyy ::^y—^B^^ CV 
40 ^-rti:®/^i/:7ii.^"if^0. 5M^y V/L-^y v^^-^^g 
(pH7.8)tC^^L;^ct)(7:)] 0, 7inl^. ^A<Dyvi4>h 
{freund)^±r-J::^y<>hXmm\^tlh<02.24mg^^ in 
LT{*:fi2kg(^B*efeffil>-t^^com»a5t3:^^L 

[0 0 3 3] ^ur. tt^tb/cikffi^. MS4t:-ei80# 

mMcSl^tih(0^. ^^^dJ: 19 3, OOOr. p.m. Xl5^^mm 

50 ^L>^^g8L. ±mt\^xm^^iyy:^y—'^iin.m^ntio 
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(Mol.Cell BioL). ^2^. ^16lM (1982) 25:0^ Tv?- 

(Gene). m25#. ^263 H (1983)IE«(7>*'ffi^c:^/^V^ 
^3gbT. 300ngc^2;*:^c -DNA^ttyho 
[0 0 3 4] rcOc-DNA 150ng^lr7ML (Z)TE^ 

ClOmMh y >^-:fiS^^®^K(pH7.5)/lmMEDT 
A] tc:S^L^c^5<^l-> 11m L 00^1;?^ [280iiiM ^ 
/^^-:^ MJ l> (pH6. 8 ) /60mM ^ -M^Wmi^ (p 
H6.8)/2inM±^f[::^/-</^ h] S.t)^3. 8 /z L COf'^y^' 
^miW. [lOmMi^^;^-;^ /W. 5 L /lOng/ml 

(poly) A 1 /X L /5mMdCTP2ML /;?Kl 

0. 25M EDTA^0^2. 4 /z L CO10%(W/V) K-T^'i^/^^ 
25/1 L C0 4M@^^r V^^^ A^t;^ 100m L (7)?^^ 

^y-/u^^>«?^^jDb. -70^rn55i^r^g$cgb. 12,000 

r.p.m. Tn05>rBljt'^5>^LTc -DNA^lHliRbfCo 

[0 0 3 6] ]^±<DiiU< ]^X'f:t^i^iy=f'i^>'<D'T4/l^ 
;5MtV^f' c -DNAlOOng^ttfCo 

lOVNA(Dm^ 

^BiffiW3110t5^(ATCC 27325). K pB R325(B 

RLitm) RXly"y:^^ K pBR322 DNA(^fii^a 
M)^^^^X'r^—''^^y^ (T. Masuda at. al. ) TT 
^y ;5^7/U'^^^/^ • v^^;^ ^ ;^ b y —J (Ag 

ricultural Biological Chemistry) ^ IS50^. |S271~ 

279M (1986) mm(D:fjmi^^^i^mi^fz.y'y:^^ K p 

KN305 DNAfitW^y^y:^^ K pMC1403-3DNA 
(«FM0g61-274683 -^^-^^ISfic) ^{^MbT^Co ^^(D^ 

yy^^ Ki Mg ^^ iom l c^^^S C50mMh y 

^^^«(pH7.5)/10niM MgCh/lOOmM NaCl/ 1 mMi/^:^ 

all (v^-rtbfc^^iit^±M) ^^^2:xri:y h-ro^^n 

37^T*l 0#r^K;S^^X^^^3®L. ^?i{::J:^:7 
^#/ho :i(Ottm^^. 10m L i-'a 

[20inM MgCl2/66mM h V :^~'MmWl^M(pW- 6)/ 1 mM 
ATP/l5mMv^^:^;^l/-r f-^^b. :L(DmW. 

{:i:^h{^l^^y h<Dr 4DNAV (Sffi^ttt 
©) ^^;fJDL. 20^TMB#r^Jg*£^/S^?T?fco/ho 




(6) 4^^^5-2 44 9 4 2 
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(J. Bacteriology. |gll9#. M 1 072 M'-'ill074M (1974 
m J IBgc(7)?I^Sfe^fe(;iJ:'9. ::^J3imjM lOKATCC 

33876)t*^ji^s^^b. mMm\^ (T^'i^^'i^v >^MmR 

^^X'Sffi^tfex.f*::^^^;^^ KDNA^ pMCE10<t^^ 
i.fZo rC9m^i&X.i*=:7^^>^^ K pMCElODNA^^ 

^'T'Si^HiK jMioi tt^. h y >^h>^i %(w/v) . ^ 

^ai:ar;;^;0. 5%(W/V) . ^T>^NaC10. 5 % (W/V) t^h^S:^ 
10 igta IL ^J#ife^fflV^37'CTn6~240#r^mIi$«b 
rttfc^fcKS J MlOl (pMCElO) (^Jt«?K20ml^Sa 

[0 0 3 7] ^v^T^ 19 6, ooo 

r.p.m. xio'^T^^*b'6^m\^xumm{^2 ^^mtzo r 

tt^20mlcD25%(W/V) a If^^^-^ ^350mM h y - 
:^^^^^?K(pH8.0){ei^^bf:i(^-^. Ml-s y 
i/^— AlOmg. 0.25M EDTA^t^(pH8.0) 8mlRl520 

20 % (W/V) Kr='v-/i-«E^'^ b y i^^ys 8 ml mm 

b. 6OX:-^3O5i'r^f;^MbT^0b. ^^^K^#fCo 
[0 0 3 8] 5M NaClS?Kl3ml^^;()D 

b. M^4^Tri60#r^^Sbfct>(;:)^^ife{::J: *9 15, 000 

r.p.m. r^SO^^-r^iS^L^^^bTifttlilK^^. m^iCj^V) y 

m^mc. ^^v^T% r<Dtfc?^i^^iii^c;5?)^JEE^^^3Sb 

fcfi. 1 r> T A^^m-t^iouMhv y^-^mmmm 

6ml(pH7.5){r:^A?b. M{-. 4&{b:irv^l>A6 
QRl^=n^i^^M.yti^^ K?§r«(10mg/ml) 0. 2ml^^ 

30 mvfco :::n^mi&^t^^mm^m\^^xmmi^^^ 3^.000 
r. p. m. -t^42B#r^^«^s^sa^t'L^^gi^ll^^T/<^v ^. m 

^i^^X.«Sy^^P^^ K pMCE10DNA^*^^^gSb 
/Co »CV^T*ffi^^fe;t^:7^^>^^ K pMCElODNA^** 
^;6^ibn-:/^y— /V^i^fflbT^^v^^Ay^'n-^-r K 
^l^^b/cc^^. ImMEDTA^^^-r^lOmMh y 

j^^^iiT^^ (pH7. 5) \-M\^xm«f^n^<^\^^mit L^r^m^ 

^K.t^y'yy^^ K pMCE10DNA500Mg ^^#/^o 

)^±(Dmi::-vxmhtifzm^^^»':^y ^ ^ k pmce 

40 10DNA15Mg ^> ttffBJgi 4|B«c<^TEi^®^R90M b 
djg^bMedi^^^S [100 mMh y (pH 
7. 5)/l00mM MgCl2/10mMv^^;t-;=<^ Iz-^T h — /L-/500mM 

Naci] 10 n i^^mm\^tz(0'ibmmmmAcci{^mm± 
K) 30^::!'^ h^M{-;b0x.. 37x:x 1 mr^mmmm^n 

m^M^Lfco c:(^*Jit-^ i/ioftco 3 Mgt®:^ b y 

-^(pH7. b)RU2mm<Di^^^ /—/^^mx.^ ~70X^X 
l5^mMS:l^tc(D-h^ 12,000r.p.m. T*105>rflS^L>^gt 
50 b. DNA^lHllRb/Co 
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[0 0 3 91 ^CODNA^, TE^Wf^lO/xL l^^M:^^ 
UM C280mM :^ v^/U^^^ b y A (pH6. 8)/60mM 
h y -i^^iSffi^K (pH6. 8) / 2 mMJ®{t: :n /-^/W f ] 15 m 

(5mM dGTP^ffll^^^c) 5 L ^U^^ — ^-^/^b^ 

^Vf':fy^^ K pMCElODNACOAccIi^-r h 1^7^^ 

[0 04 0] ^ K pU C19DN ACO PstI 

i^-Y 6 t;i7^:^^v'^Ty V>'C07^-f'/^:^^f+V^fcDN ACO 

mWi-hmmz.nfsi-^tLo -fj^^^ k puci9dna 

[0 0 4 1] ^#^>i^f'DNA^. 35 ^ L (OTKmW^ 
tc:^^L./c:t)CO{C. 50// L cO^l^i^ C280inM ;^ 

:^ h y r> (pH 6. 8) /eomM h y ;^ -tS^^^^g (pH6. 

y Vi/^l^g(dGTP#^) Mt/l-60>::L^:y hO^ — 

/^hy v;:^:7:^^— ^'(^^gj^ttK) ^^^^^;!jdl. 37 

'^J6£b:^' c - DN Al5ngS:0^±fBco;^feT*#/cilS<^-< 
— DNA 200ng^. 35/i L (DT [10 
mM h y -mmWl^W. (pH7. 5) /lOO mM NaCl/ 1 mME 
DTA] (Cli^^b. QdX:X-2^m. 4QX:X2mm. 37^ 

A^-^^ ^"DNA^r^-"/^Lf::o 

[0 0 4 2] r:=^— /l-LfcDNA^fflV^T. /^-:^/^^/(H 
ana-han) (7);^?^ [y=^>r ^-T ^ n — r:i>'>/ (DNA 

Cloning) . mim. ®109-135M(1985)] 
HDH 1 tS^CATCC 33849) ^?i^K^t^L. zfy:^^ K pU 
C19DNAS.I^ffi.59^1^;tft:7'^;=^^ K pMCElODNA 
^^^^--t bfcc - DNA^-<>^^^^^f^KbfCo 
8. /Wi/y^zn^— if c -DNACO^^^ 

K pM C E lOD N A (7> Acciafe 

ffi{;i$5'5C0-T?. ^(^gPffitCffl.^^jA^tl.T'cc -DNAf^i3 

^x.i^-y'y::^^ KpMCE10cO/3-;^f^^ hi/^"-^'5t 

V it e ^ ^ — ^ - { - ^ ^ b T ^ 6 o 
[0 0 4 3] m^l^X-ffr^;^^ K pMCElODNA^ 
^--tir^ c -DN A^<>':^^CD=i P - — 96flg^M9 




(7) 4^^^5-2 4 4 9 4 2 
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:fy'f^/^iSm [ r^l-^zry— - jriV-^j (Mol 

ecular Cloning) . 11440-441 T ra — K ' y 

h y (Cold Spring Harbor La 
boratory) (1982) ] \Z^T ^ > (lOtig/ml) ^MX-tim 

mfiaJlg 2|Bft(^SDS-PAGEffl-y->-^/^^® 

200m L t^^^^b. ioox:x5^^mM.m'\^tco 

[0 0 4 4] rcO^^^g40ML 7. 5 % (W/V) y 

^l^zfti^yh^^ [ ^T-^/i^ ' y<-{ :t'^J^} (AnaLBioch 
m.). mil2 M(1981)] J: n h p ir/Ut^ 

[0 0 4 5] gp^::^ bnir/wp— ;^c7)y^^/U'^— :/ 

?K/500mM NaCl(pH7. 5)] Id 3 % (W/V) 
20 Tb^L-fz^mi lOOml^J. 26X:X\ SO^^m^WLL-t^o ^ 
td, rcT)^ h airyPci— >^:7^/U'^ — ^25ml(7)— ^feif*^ 

[7Wi/77:^^— Iffetjfilffi^ 1%(W/V) 
TB SMtK^{^»^-b/c^?ST-25m(V/V) t:i1^r3BR L:^'^ 
t-^L. 25^T*90^r^JgMb;^Co lOOmico^y 

^-V-CTween) -209cm [T B S i^'^^gl^O. 05% (W/V) 
(;)^>^^-V(Tween) -20^^;6=^ L^^c^^K] 't't^^^b. 25 

J: 5 tCbT#fc^ h n-t/^n— >'i:7^/U'^ — ^60ml<^z: 

30 -y-^fetf*^ (^^-r Kl±K) ^ 1 % (W/V) coif y 5^ 

T B S L^c^^KX*3000fg (V/V) Cl^JK 

4^{-^b. 2bx:x6o^r^mmi.ti<D'fb. loo 

mlc7):y^— >-(Tween) -20^5t;^S"C^ b /Un ^ 

rtt^ci:::- h n-fe-zlxp— ;^:7^/U^ — 120mlcD^fe?K 
C60mgO4 a 1 — b — /1^^20ml(7)/^y 7 
— /^lv:^^L:^c^?gS:O^60M L <7:>30%(V/V) il^fl^TK 
myK^ 100ml(^)TB S^W^St-^^^JDbfc^^g^^l'g'L/^^ 
^^S] tf^t^^U. 25=CTn05i^rfl^fe$itfc. 
40 [0 0 4 6] r(7:)1lli-b-C96flcD=in:r.— ^ 1 y 

tct:i^. 2^(D^/\^—'^X/^-^y ^^y—^^Hisi^x^ 
— 596fi(7> n 12fi(D =i n To 8 ^ 

tio mm^. :7^^;l'g•^^^^l2^@on^r^- 
-if feijfiLti ^ ^ M e R ^ ^ ^ n z:^ - ^ p ^ u 
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htifz^m^^^i^yy^^ KDNAt*. pALf 2B8 

9. ^^/.t/Uv':7ai^— c -DNAOl^^-DN ACO 

^;^^X.ft::r7;^^ K pALf3 A6DNA100 ng^. 
330^ L C0TE^®?K{:i^ft?L. rtl.i;i40/z L CDLow 
i^^^^K ClOOmM h y y^-*&®^^®?K(pH7.5)/100niM M 
gCh/lOmMv^^;*-;;^ l/^ . 130.ri.:r^-^ h <^ Pst 

l('^m^^i±U)R'C^l20::^::=^^y h<DSacl y 

[0 0 4 7] rcDDNA:^ft^O. 7%(W/V) T;^/P— 

m^^W}\^T^— ' ■^:::ir7^:^(T.Maniatis)^C0*-?i 
C — • ^ n— m (Molecular Cloning) 

. ^Ise-ieiH. ' :^y'V >^'y^-^<—' 

yy^y b y — J (Cold Spring Habor Laboratory) (198 
4)] Clfi^oTtT^'.eo/Co /l-v-y^^y— if c -DNA^^ 
tfDNA^^^/ F^^]"? dbb. SW^^— P^^t-Att. 2ml 

i.tz(Dh. tks^ihiirl.. y-^^ttm^ 

J; 19 DNA^lHlilXLfCo 

[0 0 4 8] t#t^;h.fcDNA^^^7^ >^ MOAig^. 126 
3AI (3^M3tttK)64 ^::^:y h^JtJnx.. 37^-^2B#r^ 

^/S$-^fc(7)-^. ^(^^ft^5%(w/v) TKyr^y/v-r 
^ K'^V^'^ffiv^i^ca;^^*ib^^;^^^•tT. dn A»f>T'<^$)^gi 
^^T/=^oyto 4<y y/i-r^ Ky/i^m^acWit^. ^-r 

•-^^i^i^(A.Maxain)CO*^i C f^^ y >" :ii Vf^V ^ 
ai/— J (Methodsin Enzymology) . ||65#. ^506 M(l 
980)] {^^ij^^Xnt^^of-o 190bp ODNA:7^^/7f V h 
^mliit!^f^1ll(^*'?^T*¥8tl^s 1 Aig COS^S AI/^'V 
:7^y— if c -DNA:7y h;d5#^,tL;^'o 
[0 0 4 9] rcO 1 ^^^'^'v'^'^^^if c -DNA 

Ca-'^p] dCTP ir-^-y-YMtM) ^fflv^r 

ttco}g^-r'5 C ri;^:r:-r • (J.Mol.Bio 
1.) . mm M237-251 M (1977) ] RV^ [ 
U^^y-- • (Molecular Cloning) ^ ^ 

109 ~n2 r^— K • ;^ v^y • • 7 

h y — J (Cold Spring Habor Uboratory) (1982)] 

IS « :*r ?i { ;:: fj^ o T fr o o 

10. :k^fj:/\^iyy:^y—'^c~'DNA<Di^M-^r2-^ 

m^^(^:^i^xmm i^tc'' p xwm i^ti/i-iyy:^ ^ — tf c 




(8) it#^^5 - 2 4 4 9 4 2 
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K pUC19DNA^-<^>J' — ^t"^:7;^7^^-^;^ . 
y ;^Jligiic -DNA^-O^^. :3 C2 rr-— >^ y 

-rif-v/3:/&( r^sK-^^.^^j . ^26^. ms 

75'-579M(1981)) "^l^^b. /l-v':7 ^ -if c - D N 
(^^i-'5»^i$^x.f*^:7^^^^ KDNA^ pALf 3^^ 

L/C. KDNA^^Wi-^:^Bie 

^^fliUDHl (pALf 3)i:^^L.fcio ^'^^^^ ^Ji^KS 
10 l^:^BiStiATCC67462^ br^te^tlTV^S, 

[0 0 5 0] ^LT. ±ISffi^J^X.f*::7^^:^3: KpALf 
3DNA^, Xbal. Hind lll. Bam HI. Eco RlRtJ^ 

Psti (v^-rtbt>S^i5g^±» ^ffli/^r. *-t^{t;^t>* 
2ai^^ftb/co t#^tt/cDNA^)T-^r;^fn";^y/i^m 

^^'^-^tioNA {^mm±m) ^Hind m t^^t*? 

t^f t# b nfd D N A W>T'<7)^£p#BlS^-^ >^ - > ^ ^ 
^itb/Co r<^?e;^. n^tifc^A^mit-^ l,700bpT-fco 

20 ^t*<t*5l9 Tfeo/Co 

11. /l'\y:^y " ^/L^VT^ (Luciola cruciata) COm 
-RNACOi^® 

• WS:B"«JEi:*?»A) lOg ^^{g;Mfti*J»(^Atb. * 
gC^. i8mi(Z):^r^v^^^-f y^:^>^r^-- b^y^^^JD 

tufSJSS l|S*ct?:»^rSfe{-fi^oTl. lmg(^RNA^i^ 

MLfco rcoRNAi. img^mjfEJSg ilBic<7)::^^(;it;^ 

oT:^y:=^(dT) -ir/PP— ;^c7):^^j^^ n-^ h>/^:7 
NA^ML/Co 

12. • :^7^>^T^m^fi5c -DNA^-^>^^(^f^K 
c -DNAcO^^f^r-eV^iNtt^ '9^Ab/c=^:y 

/H (Mol.Cell Biol.). |g2^. ^161 M(1982)SO^ 
Tv^-Vj (Gene). ^25#. ^263M (1983)|E«cCO::^ffi 

[0 0 5 1] 2 M g • ^-^^^^^^^SPI^N A 

J: t9 0. 9 Mg OO-*® c -DNA;et5'g'^^;a/Co ^cDc 
40 -DNAO. 3Mg (CmjIEJSS 4isic(^:*'&^fflv^r:e^y 

20ng i: tufB« S 6 T^^K b/d^K y y v->^cDx-r /L-^ 

■^oPstigf5{it(;i{^-J[j[ib/: puci9:yy;=^^ kdnasoo 

ng b^. SftlB^g 7fa*(7)^r^iTr::^-/^b. ^hfh 
-5DNAr*:A:fli@lDH Itt (ATCC 33849) ^^^•^/>XH 
anahan) <D:^^ C Fy^^ rc^m^ . ^ n — V>/j (D 
NA Cloning): ^1^, ^109-135^(1985)] 

• ^/Uv-T^mifiS c -DN A^^^^^ ^ 

50 13. /Wi/:^^ • i^>'^i/Ti5'^5l€0/^iy:7:3i^— if c — D 
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m)iS3Seiotrt#e)tu/c>a^j^x.f^^^;=<^^ K pALf 3 

DNAlO/zg TE^I©?K90mL t^l^ftfb. Med^ 

L^^cffl^^^f^^T"^;^ ^ K pALf 3DNAJ:«9 

^f c -DN A^S^^^tf 800bpC7)EcoRI/.ClaIDNA 

Ca-^'^p] dCTP^mm (T^iy^M±m) ^ 

J: (9"PT?:^S^LfCo "PT^>^®LfciEcoRl/ClaID 
r ^ c - D N A^-O-r^^ g lOfBicC?:^ ^ ni—y^-f 
^ v-r ^ ^^OD/UV :7 m ^ — i^' c - D N A ^^^t^i^ 

W-T'Sffi^i^x.i^:/'^^^ KDNA^ pGLf 1 

[0 0 5 2] m^^^i^y'y^^ KpGLf 1 DNA^H 
pal, Hind lll. ^coRV, Dral, Aflll, Hind i. 
Pst I (V^-rt^t^aS^itttM) ^Sspl (^^ fl^^ 

Lfco #^tt?tDNAiffK-^r;^^n-;=^y/^fl;^*Witife 

<i: ^ v^DNA(^Mita$^) ^Hindllltc J: f^fb 
LT ^#^>tv;^cDNAW>H'c^^*^»]S>-^^-V^^^ 

itbf'o -^co^g^. #btLfc5a^^gt^. 2,ooobpr-feo 

14. /Ui/:^y • :^/^i/T^^^(^/l->^:7^^— i^c -D 
NA(7)j^^@a^(i(^ftfW 

K pGLf iDNAio^g ^mmm 

NA^^£f2. 0 Kb DNA®f>T-^2. 5 g^#;^c, 
DNA|gf>i-^. y^^;^^ KpUC119DNA (^ffiittt 

KDNA^^ c -DNAc7)J¥A*'r^(?:)SV^{c:J: pG 
Lf 225.U^pGLf Sii^^febyho a^tfe;t<*>^^:^^ 
K pGLf 1 UNARXI-:^^:^^ K pUC119 DNA(7) 

^ -if c - D N A^>t^or n — ;^<>^/uStt*»bft^ 




(9) 1^^^5-2 4 4 9 4 2 
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C119 DN ARXfjl-iyy =^^"7—^^ c -DN Am}i<r)m^ 

BiSjMlOl ^ (ATCC 33876) (D^K^^ (tftfa^g 5 
IB®6c^*?ife) . 3£Wc:m^Jfe^f*::7^^^5: K pGLf 2 
pGLf 3DNA(7)^]K (tulB^ @ 5 IBitC?:>;fe'ffi) 

[0 0 5 3] ^fkv^T^ ^ k pG Lf 2 

pGLf 3 DNA^fflU^T^nv— ^ni>'v5:^^:^ 
10 ^ b (^rSitl±®) n :7 (Henikof f ) O^T 

[ rv?->j (Gene). ^28^. ^351 -359 (1984)] 
V y — c - D N A (^ffi-ir (7)^^;55i$A ^ 

KDNA^f^KLfCo KD 

NA^SulEJSg 5 |B^CO;^J^T*;^Jii0JM lOltt (ATCC 3 
3876) tc^Abi^'o rcoJ: 5l-bT^t^tt:^c>k;fli»i--< 
/^y^-:7T-i^M13K0 7 (SSig|±K) ^^^^ii:. 
^-/i^V^^^" (Messing) C V X • >r >- • ^ V-I^" 

>f^n>?— J (Methods in Enzymology) , |gl01#. ^2 
0~78M (1983) ] W;^oT l*:^DNA^pKLfCo 
20 #^,ttfc i;$;^DNAic:J:^v'— ^J^^Vi/^/^/f^. M13 

^/v-V^ (Messing) (D:ffm^^}^\^^"n^J:'otCo ^&M^^^\<D 

m^(o fci^cD ^j\ym^^m s % (w/v) y r ^ y /i-r 

[0 0 5 4] nhtl.fc/l'->::ty • ^/U-v-T ^^l^oo/i-v' 

:7rcy— ^c-DN A<D^<D'^m.mnm^nm^^ i 

15. K pGLf SlDNACOmm 

30 5t-r. NTlei^J: »9 9fi(7)T5: F'r5:^^iE^iJ 

ae-T-S t>*-< ^ - D N A ^^^-r ^ D N A W^t- <7)Ii® 

{e:ov^r37li-<^o m^^^i^y'y:^^}'^pGhf IDN 

Al/ig 7k9 0 // L{^^«|L7'cit)0{^. MedSg®?^ 
lOu L^U^Pst I (^^lit%t^) 20^::^:y h^^iJDU. 

37t:T*2H#r^t^ft:t-^o #^tbfct^fk^{;i. ^ft<7)/K^ 

40 MlOl ( A T C C 33876) --?!^Hteife^^To 

[0 0 5 5] nbivtcmm^i^m^hmimmn 5{^ib« 

C>ir&{Cj:i9DNA^^gtbfCo rtl.^_SspI. Eco R 
VRXfPst I CD^JPS^^T-^— Xfi^fit^ft; LT. t> t 
(Om^^K.i^y'yy^^ K pGLf Kd^LTc-DNA 
(D\^^7^^i^\^^{:i^j:^X^^^m^^K.i$^'yyy^^ K^il 
tRL. pGLf lOir^^bfCo ffi^^;^*^^ ^ K p 
GLf lODNAlO/ig 7K90M L Lt^c (^t-. 
Med^iB^KlO// L^tJ^Ssp I (::^^—^>i^y> Vy<4 
:^y^-^±M) 10^:=^^/ h^^^JDL. 37t:T*30^>^Sb. 

50 ^^^m^^m^o c<Dn^^Am^^^wimm^9w.m 
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DNA(^:^:g|S5^^^W-r54. OKb (7>DNAif>i-2 //g 

[0 0 5 6] ^tc:, rODDNA^^M /xg ^7K95;i Li:: 
^^bfct><^{Cl. IMM; ;^i^^^aT?K(pH8. 0) 5/z 

L^I>*r/i-;^7 y :7;t-;^:7r ^-^^ (^?g5tl±M) 0.3^ 

:ri:yh (l^L) ^^;tJPL. 65^T- 1 B^P^WS ^ft 

ffi^JKiy V^bfc^ 0Kb (^DNA^>^^1 /zg ^t/^do 
[0 0 5 7] ^l^. ^ 5Kt7) h y :/(trp) :/c2^- 

^-^-g'#-r'5DNAif>^-(7)S^^K^^^^0V^T^-<^. h 
y r:7^n^":3/-^^^-r6:7^^:^^ K pKN206 DN 
A [ rr ^y ^ ■ -^^-f:^/!^ • ^-^J (Agric. Biol. Che 
ra.). ^50^. ^271 -279 M) (1986^) fSic<^ t:) 
(O'] lOMg 7k90Az LtC^ftfL. Med^SflglO/z 

^±^m^^'i^f^o rtbdmjjdiossni lo 
^^ryb^^JbDL. MS37t:-e305>r^^Sb. Ssp I (::: 

[0 0 5 8] *^^'^^DNA^7)|^Mi-oV^ra^-<5o ± 
tfi4. 0Kb <DVNAm}il^^^tl^^^->y^y—^'SiB 

tfi5oob(DDNA»fK'(c:-g'^ti.^ h y yyti^--^—}^^ 

T% /i->-:7ai^— tfoN^i^^^j: 19 9fic»r ^ yg&^^- 
Ki-'S^lLSsa^fi^u^b y :7'y^n^ — (OSD-ATG 

(ga^ij#^ 3 ^mmm^ 4 ) ^/-^ vi±m<^ 
"rJ^ 1 ^^;=^DNA'^J5S;^t^^v^r'g^^Lyho 

[0 0 5 9] m^0 2aO'g')5feDNA^y^'rL7K>'ttK 
cO^^>'y/l-^^ • y^l/:7^(NENS0RB PREP) ^ffll/^ ^ r ^ J: 

t). 20Mg <^*tS^:h.?'-'^^DNA^^>^^tfCo 

2=gc^^^S;DNA 1 Mg <lr^^7K45M Lt^^^L. XIO 

tf^^-^^Biymmm to. sm h y ;=^4g^^«?g(pH7, 

6)/0. IM MgClzSOinMv^^;^-;^ l/>r b — /l-/10mMA T 

:^-y (^mm±m) 10^^ h a nu 
&^mRt^^^ y—yi^ttm^m^n^^. 5' ^^^^ y 

[0 0 6 0] ^-ry->^3 :/^/S{-<i: "9 §6^(^:7^ 

yy^ KDNAC7)K^#^^Tofc. ±IEc^JKy ^^^{Lbfc: 
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Kb CODNAE^K" 1 g. JifS(D h y — ^ — ^ 

^tf 500b(7>DNA»f;T- 1 Mg ^^IJ^JitB 2 ffiCO y >-^ft: 
b/c-g-^DNAO. Ifxg 8 // L(7)7K{-^fif LfCo 

rtt{;iX10^-t'y— V^^^yg [200mM MgCh/eeOmM 

hvyM.mmwrm(pH7,Q)xi(mATpyi50uM v?f^;r 

l^^ /Ix] 1 M L<7)^U^T4DNA^Y</— >^ 

ffiitttM) 1^^-;^ h (1/xL) ?MSl6^i^ 
Ti6B#rfl^;S^tTo^cio tt^tt/c^fS^g^fflv^TmflSJS 
g 5 {;i|E«c09^rfei;ir J Mioi (a t c C33876) 

l:imm<D:^W:ii^Xy'yy^ KDNA^^glb. Ssp I . 

EcoRVRt>^pst I (DMmmmx^^-'Xi'^::-mmitL. 
f^o ^tb^. 0. T'VoT^^^—y'y/i-m^^mi^xMm 

h y y'yv^^—^—\^^^/i^i^y^y—'^M{B^^ 

V'r^/^iyy:^y—'^^^MB^^mm^'r^y"y 
y^ K^#. ^ia^1ftx-f*:7^^;^^ K^. pGLf sit 

0 J MIDI (pGLf 37)^^^b;^Co 

16. m^^^i^y^yy^ K pOLf 37dna<^^^ 

20 m^i^^i^yyy^ K pOLf 37DNA30Mg t: K 

n :^i//ur 5: v^fS [0. 8M mm^ yru^-y/ur ^ 

0. IM ]) >mW^M(pn6.0)yitM EDTA3 lOO/zLl^ 

Kmmm wuMh]) y-mmmwmipH7.3)yim ed 

TA] {C:i^ft?b. ^^^/^V (Hana-han) CD;^ffi Ct=V — 
m^oiY • yc3— (DNA Cloning) . H 1 
|gl09~135M(1985)] l^X^. ±mmM 10lt*(ATCC 33 
876) ^mn^^V. L B-amp*^^i1fi i^<i^ h h 9 y' h 
30 VI % (W/V) , ^yO. 5% (W/V) , NaCl 0. 5% (W/ 

V), rv^t'v/y >- (50 /zg/ml) ^0^1.4%(W/V)^^] d 
^ffib. 37^-eig«b/^o 12B#F^^. WmbT^fcr^n 
L B-ampl^m C^^^ h h y h 1 % (W/V), 

^=¥;^o. 5%(w/v),NaCi 0. 5%(w/v),Sit)?r ^^t^v-y >^ 

(50Mg/ml)] Smltf. 37^Tn8B#r^figMiS«^=?To 
;^Co rcOig^?^ 0.5ml ^10ml(7:>±ie LB -ampi#:Hfe(:iSffi 
b. 37=CTM0#rfltg#l^^bfc(O^. SOOOr.p.m mO^ 

r^(^]^>il^5J^gt»^{;^ J: "9 MffiBI*^^^^20mg-ro#fCo 

[0 0 6 1 ] iHltebT'cS^^. 0. IM KHzPO^ (pH7.8). 
40 2niMEDTA. 1 mi>y^::ty U^f h—/l^. RXl 0. 2mgy 
miy^^ %>mm:^^h^<^:^mmm 0.9ml(r^^^b. 

(c. rttt-. lomg/micoy y'f^— A^^sioo// L^?^An 
b. ^^\^i5^mmm\^tio m^. ^(ommm^. y^ 
y-^K Ky^r'<:^^l^r*^J£b. ^s^v^T*Mft25^(c 

«cgb. ^^(w^«bfCo Mi:i. 12000r.p.m. r*5»r^ 
[0 0 6 2] Z(DXol^i^X'^%htlti/l^iyy=c,y'-^^ 

50 (^ov^T. 4#^¥i-i4i592^<iir^lH«c(7>:tr?^r';^;ffi(^S'J 
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DNA^ pG Lf37 T-M- 2 ir^ife L. ^0^t^X.<i^ 

Kdn AT*?l^Hej^^tifc:^cliK. 'r^s:f:>^i^ 

SiS (E, coli) JMlOKp GLf37 T-M--2) t^X|| 
S»^^^^X^S«W5£mt-«Xi3F^^B3452^ (FE 
RM BP-3452) t bT^fe^HTV^^o 
[0 0 6 3] rcT^J: 5l:::LT#btb/c^^M:^^:^ 

m^^ttrV^-So 5fS®L7t*^^100:^i:i;?;^>' h (Kco 

ix. 0.2inM oif^UVi/T ^ >'4g^^2-^b ^ !>A^O^0. 
2 % (w/v)r/l-:/^ V^^Wi-6lOmMy V^^^^fg ( p 
H 7.6) ] ^Mffi50^T*605>r4«^L.r^#-r^^^S 

17. gpfiEit^^e^^te^ 

^{:!:^>'i//}^:$?/wui/:7rn^— if<7?2l7»g(7);^ u:^:^ 

[0 0 6 5] m^^^^y'yy^^ KpGLf37DNA10Mg 
^^JPS^^EcoRI, PstI (l/^rttt>Sffi}tthK) x=im 
mitl^. /U'v':7^^— ^'c -DNA^^tf2. IkbDNA 
»fK'2.5/zg^#7'Co :z<DUNAm}i^y'y^^ KpUC119 

DNA (^SitttK) \z.^yi^ ^-i^'U. nhtiti':^ 
yys^ KDNA^pGPM-l^^i& LfCo ^^kV^T*m^^;tf* 
KpGPM-1^3Sg5lE«c(^*'fe'C^mKjM101( AT 

CC33876) {cmA\^rco :i<DXo\^i^x'i^^hthti:kmm 

yr- v^Mi3K07 (S® itl±S^) ^^Sfe ^ iir6 

^LhX^^'O. ^y-y^-^ (Messing) (D:)fm Ct^ VX 
^> ^ n (Methods in Enzymology) ^ 

Ill01#. ^20-7831 (1983) ] iCfj^o T 1 *:^D N A 

^i^j^bfco #ibtiAci;^^mDNA{;iJ:6gi5fe«F^6lj^ 

TC>2=ill;^'g^^DNA^:SS 1 5 fa^co;trfeT*'^fig b 
(Cl^-r-^MScDNA^. n^i/Vffl(^:7^^-f-r— t bTSa 

6 (;i7j^-r^j*D N A ^mtL^^^^mK^'t^-:f 

y^-^ — t LX^^m^^^tio 




(ID 4^^^5-2 4 4 9 4 2 
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[0 0 6 6] ^yt. miL^m^^^WMi^^(Oi^—^^> 

^^rfy^-^— ^ y^-y—^ =^^^-y:y^ 
Rft^^n\^\ ABI373A DNAv— ^Vf— (T:/^^ K 

^o\z.\^x'i^thfhfz.miL^^mmm&&^\^. m^m^- 

fu#^pGPM-l-VaK ^^#^pGPM-l-Leu^^^ b/do 
10 [0 0 6 7] ^ki^gi5{iit#S6^«e^pGPM-l-ValDN A^ 
O^pGPM-l-LeuDNAlOM g^S^JI^I^^EcoRI, PstI (l/^ 
rti.t>^M3t?±K) T-na^'^fLb. ;i^^^y:^y-^o- 
DNA^-g't?2. IkbDNA»f>i-^. ^-^2. S/ig-To^ 

:ifhh(Dr:)'t^Am)i^^^U^^'k.Vf-ryy^Vv>G 

Lf37DNA^SlJPS^^EcoRI, PstI (V^T;^bt)^fi5tf± 

m) r*xsr^{l:bT#/cyU'v^:7:xi^-if c— DNA^^ 
^fi:^^^^ ^ ^—^-ly^x^xmhMz.y'yy 

^ KD N A ^pGLf37-217Val, pGLf37-217Leu t b 

20 [0 0 6 8] »CV^T% ffi^^^X-i^X^;^^ KpGLf37-217 
Val RU^pGLf37-217Leu ^^Sg 5 |2«c(^*fer*;^fli® JM 
lOlt* (ATCC 33876) C^^Ab. :;^cJ3i^ (E. coli) JMIO 
1 (pGLf37-217Val)S:t;^;'^§iffi (E^ coli ) JMlOl (pGLf 
37-217Leu) /^^b\ r.nh(DW^n^^{^(D 0 

ib. (E. coli) JMlOl (pGLf37-217Val)t*. » 

XW^^®3647# (PERM BP-3647) t bT. ^fli^ (E^ 
coli) JMlOl (pGLf37"217Leu) ti«X^^^|g3648-^ 

(PERM BP-3648) ^ bT. ^th^^njiM^m^u^mji 
<D X 0 i^i^xnhtitimm/^i^y =^y ^^o'cxdo^ 

mm^mi.. ^(D^<D10^ Lt;iOl/^r #^^1-141592-^ 

:^mM (E^ coli ) JMlOl (pGLf37-217Val) ^^JV^yy 

(E. coli ) JMlOl (pGLf37-217Leu) — 
ifti. 70%^#S^^?Stt^i^4^bTl^?^c:o 
18. ffl^^;ifls:Xy;^^ K pHLf7DNAO^^ 
40 ^if^^ ;V {/Uiy:ty • yy^^y.^ ( Luciola. 1 

ateralis) ) (D/l^->:7 ^ ^ — ^'CD 217S g CDT ^ 

i/ ^ ii: ^ IHgc-r 5 o 

[0 0 6 9] 4^§|^2-171189^>i^«IB«cCD*l£T^#b 

tcm^i^^t^y'yy^ K pHLf 7 ^igg 5iE®c^^r^r* 

JMlOl (ATCC 33876) f^lsgAbfCo ^hntc 
/Ui^:ty ' yTy]) y^^^<^/^i^y^y^'^o''DJ<lA<D 

^(D^m.mm^i\^m^m^7 {z,^ ^ti^ s^c-dna;^^^ 
50 {;i*>sr^b^co :i(DXo\^i^x'^^hthf^i<mm^Dm^ 



(12) 
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y^-^— ^ LTia^'JS-^10(::^-r-&fiSc;DNA^. -YVn 

^i/vfflcT^iT'^^-^— ^ L-cga^ij^^iu-^-r-g^^DN 

ABI 373A DNAv— ^^Vf— (TtT'^-Y PV W 

y^^n— KbT:}ol9 . 5^^pHLf7-217Val. pHLf7-217 
Leu , pHLf7-217Ile^^^fe bfCo 
[0 0 7 0] KpHLf7-217V 
pHLf7-217Leu. pHLf7-217Ile^3l i 5 lESct^^T^feT' 
JMlOlt* (ATCC 33876) (C^Ab. ^^Cfli^ (E^ c 
oli) JMlOl (pHLf7-217Val). MBM (E, coli) JMlOl 
(pHLf7-217Leu). RX^i^mm (E. coli) JMlOl (pHLf7- 

2i7iie). ^#f^o ^i^s :ithh(omm^W:i^(Oo-h. 

:^mm ( E. coli ) JMlOl (pHLf7-217Val)t^. »X^^^ 

^3839-^ (PERM BP-3839) t l^X ; (E^ coli) J 
MlOl (pHLf7-217Leu)ti. ?&XW^^^3840-^ (PERM BP 

-3840) tL-X ; . i^mM (E^ coli ) JMlOl (pHLf7-21 

ATG GAA AAC ATG GAA AAC GAT GAA 

CCG TTT TAG OCT ATG GAA GAG GGA 

AAA TAG ATG GAG CGA TAT GCA AAA 

AAT GCA GTT ACT GGT GTT GAT TAT 

AAA TCA TGT TGT CTA GGA AAA GCT 

GTT GAT GGC AGA ATT GCG TTA TGC 

TTT ATT CCT GTA ATA GCC GGA CTG 

CCC ACT AAT GAG ATT TAC ACT TTA 

GGT ATG TCT AAA CCA ACA ATT GTA 

GAT AAA GTT ATA ACA GTA CAG AAA 

ATT GTT ATA CTA GAT AGC AAA GTT 

CTG GAG AGC TTT ATA AAA AGA AAC 

TCC AGT TTC AAA ACT GTG GAA GTT 

CTT ATA ATG AAC TCT TCG GGT TCT 

CAA CTT ACT CAC GAA AAT ACA GTC 

GAT CCG ATT TAT GGT AAC CAA GTT 

ACT GTC GTT CCA TTC CAT CAT GGT 

GGG TAT TTA ATT TGT GGT TTT CGT 

GAT GAA GAA ACA TTT TTA AAA ACT 
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* 7Ile) t^. |SXW^^m3841-^ (PERM BP-3841) t L 

^^j:m^m^»±m:Lmmmm^m\^^n.^thx 

mmmm^n. Mt-. rcoa^^^g^it^^^i-26279i^ 
^j^nmm(o:^mxmm\^tzo :i(Dx^\^i.xnhntim 

II 1 ^;loV^T^I#P¥l-262791-^^#IS«cCO*?iT*3^ff-r 
[0 0 7 2] 

D N A ^^t^Wi^m\^ ^ ^ ^ V- y=r.y 

^mmir^:^&mmz.^(D X 0 i^\^xmhthtimM 

20 mx<^M't^:it^^x^^(ox\ :^mmitmm±m^ 
x^mxh^o 

[0 0 7 3] 

(1) ga^lJ<^S^ : 1644 

(2) m^\(Dm : mm 

(3) m<Dm : 

(4) iB-mik 

(5) @a^ycO@^ : cDNA to mRNA 

(6) mm : • ^ ^v^^T ^ 
30 ( 7 ) Sa^lj : 

AAT ATT GTA GTT GGA CCT AAA 45 

TCT GCT GGA ACA CAA TTA CGC 90 

CTT GGC GCA ATT GCT TTT ACA 135 

TCT TAC GCC GAA TAC TTG GAG 180 

TTG CAA AAT TAT GGT TTG GTT 225 

AGT GAA AAC TGT GAA GAA TTT 270 

TTT ATA GGT GTA GGT GTT GCA 315 

CGT GAA CTG GTT CAC AGT TTA 360 

TTT AGT TCT AAA AAA GGC TTA 405 

ACA GTA ACT ACT ATT AAA ACC 450 

GAT TAT CGA GGA TAT CAA TGT 495 

ACT CCA CCA GGT TTT CAA GCA 540 

GAC CGT AAA GAA CAA GTT GCT 585 

ACC GGT TTG CCA AAA GGC GTA 630 

ACT AGA TTT TCT CAT GCT AGA 675 

TCA CCA GGC ACC GCT GTT TTA 720 

TTT GGT ATG TTC ACT ACT CTA 765 

GTT GTA ATG TTA ACA AAA TTC 810 

CTA CAA GAT TAT AAA TGT ACA 855 





(13) 
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AGT GTT ATT CTT GTA CCG ACC TTG TTT GCA ATT CTC AAC AAA AGT 900 
GAA TTA CTC AAT AAA TAC GAT TTG TCA AAT TTA GTT GAG ATT GCA 945 
TCT GGC GGA GCA CCT TTA TCA AAA GAA GTT GGT GAA GCT GTT GCT 990 
AGA CGC TTT AAT CTT CCC GGT GTT CGT CAA GGT TAT GGT TTA ACA 1035 
GAA ACA ACA TCT GCC ATT ATT ATT ACA CCA GAA GGA GAC GAT AAA 1080 
CCA GGA GCT TCT GGA AAA GTC GTG CCG TTG TTT AAA GCA AAA GTT 1125 
ATT GAT CTT GAT ACC AAA AAA TCT TTA GGT CCT AAC AGA CGT GGA 1170 
GAA GTT TGT GTT AAA GGA CCT ATG CTT ATG AAA GGT TAT GTA AAT 1215 
AAT CCA GAA GCA ACA AAA GAA CTT ATT GAC GAA GAA GGT TGG CTG 1260 
CAC ACC GGA GAT ATT GGA TAT TAT GAT GAA GAA AAA CAT TTC TTT 1305 
ATT GTC GAT CGT TTG AAG TCT TTA ATC AAA TAC AAA GGA TAC CAA 1350 
GTA CCA CCT GCC GAA TTA GAA TCC GTT CTT TTG CAA CAT CCA TCT 1395 
ATC TTT GAT GCT GGT GTT GCC GGC GTT CCT GAT CCT GTA GCT GGC 1440 
GAG CTT CCA GGA GCC GTT GTT GTA CTG GAA AGC GGA AAA AAT ATG 1485 
ACC GAA AAA GAA GTA ATG GAT TAT GTT GCA AGT CAA GTT TCA AAT 1530 
GCA AAA CGT TTA CGT GGT GGT GTT CGT TTT GTG GAT GAA GTA CCT 1575 
AAA GGT CTT ACT GGA AAA ATT GAC GGC AGA GCA ATT AGA GAA ATC 1620 
CTT AAG AAA CCA GTT GCT AAG ATG 1644 



(2) nmcom :r^/m 

(3) h/Knv?- : iEffit^ 

(4) mncomm : ^y^"^ K 

(5) m^^KO^M : • ^/Wi^T^ 
( 6 ) gfl m: 



2. iE^lJ#-^2 

(1) m^^\<DM^ : 548 



20 



(14) 
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Met Glu Asn Met Glu Asn Asp Glu Asd He 



Val Val Gly Pro Lys Pro Phe Tyr Pro He 



Glu Glu Gly Ser Ala Gly Thr Gin Leu Arg 



Lys Tyr Met Glu Arg Tyr Ala Lys Leu Gly 



Ala He Ala Phe Thr Asn Ala Val Thr Gly 

60 

Val Asp Tyr Ser Tyr Ala Glu Tyr Leu Glu 



Lys Ser Cys Cys Leu Gly Lys Ala Leu Gin 

80 

Asn Tyr Gly Leu Val Val Asp Gly Arg He 



Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe 



Phe He Pro Val He Ala Gly Leu Phe He 



Gly Val Gly Val Ala Pro Thr Asn Glu He 



Tyr Thr Leu Arg Glu Leu Val His Ser Leu 



Gly He Ser Lys Pro Thr He Val Phe Ser 



Ser Lys Lys Gly Leu Asp Lys Val He Thr 



Val Gin Lys Thr Val Thr Thr He Lys Thr 



He Val He Leu Asp Ser Lys Val Asp Tyr 



Arg Gly Tyr Gin Cys Leu Asp Thr Phe He 



Lys Arg Asn Thr Pro Pro Gly Phe Gin Ala 



Ser Ser Phe Lys Thr Val Glu Val Asp Arg 



Lys Glu Gin Val Ala Leu He Met Asn Ser 



Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 



Gin Leu Thr His Glu Asn Thr Val Thr Arg 
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Phe Ser His Ala Arg Asp Pro He Tyr Gly 



Asn Gin Val Ser Pro Gly Thr Ala Val Leu 



Thr Val Val Pro Phe His His Gly Phe Gly 



Met Phe Thr Thr Leu Gly Tyr Leu He Cys 

270 

Gly Phe Arg Val Val Met Leu Thr Lys Phe 



Asp Glu Glu Thr Phe Leu Lys Thr Leu Gin 

290 

Asp Tyr Lys Cys Thr Ser Val He Leu Val 



Pro Thr Leu Phe Ala He Leu Asn Lys Ser 



Glu Leu Leu Asn Lys Tyr Asp Leu Ser Asn 



Leu Val Glu He Ala Ser Gly Gly Ala Pro 



Leu Ser Lys Glu Val Gly Glu Ala Val Ala 



Arg Arg Phe Asn Leu Pro Gly Val Arg Gin 

860 

Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala 



He He He Thr Pro Glu Gly Asp Asp Lys 



Pro Gly Ala Ser Gly Lys Val Val Pro Leu 



Phe Lys Ala Lys Val He Asp Leu Asp Thr 



Lys Lys Ser Leu Gly Pro Asn Arg Arg Gly 



Glu Val Cys Val Lys Gly Pro Met Leu Met 



Lys Gly Tyr Val Asn Asn Pro Glu Ala Thr 



Lys Glu Leu He Asp Glu Glu Gly Trp Leu 



His Thr Gly Asp He Gly Tyr Tyr Asp Glu 



Glu Lys His Phe Phe He Val Asp Arg Leu 



Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 
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400 

Val Pro Pro Ala Glu Leu Glu Ser Val Leu 

470 

Leu GlD His Pro Ser He Phe Asp Ala Gly 

480 

Val Ala Gly Val Pro Asp Pro Val Ala Gly 

490 

Glu Leu Pro Gly Ala Val Val Val Leu Glu 

soo 

Ser Gly Lys Asn Met Thr Glu Lys Glu Val 

610 

Met Asp Tyr Val Ala Ser Gin Val Ser Asn 

620 

Ala Lys Arg Leu Arg Gly Gly Val Arg Phe 

680 

Val Asp Glu Val Pro Lys Gly Leu Thr Gly 

S40 

Lys He Asp Gly Arg Ala He Arg Glu He 




!^m^^5-2 4 4 9 4 2 
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(1) m^KO^^ ' 32 

(2) mwm :mm 

(3) m(r)m ' -^m 

(4) hTjfnv^-- : ig^4^ 

i5) m^\<Dmm : i^(omm ^f&DNA-^y^-^- 



Leu Lys Lys Pro Val Ala Lys Met 

(6) 



4. sa^«#^4 

(1) nm<D^^ : 30 

(2) mm<Dm 



(6) sa n 



5. ia^ij##5 

(1) m^\\<D^^ : 38 

(2) mm(Dm : mm 



CGA CAA TGG AAA ACA TGG AAA ACG ATG AAA AT 

^(3) m(Dm 

(4) h/i^av?- 

^ (5) mm<Dmm 

ATT TTC ATC GTT TTC CAT GTT TTC CAT TGT 

★ (3) m<Dm 

(4) hTKnv^- 

* (5) mm(Dmm 



(6) @a m 



: CTC TAG CAT GCG AAA ATC TAG TGA CTA CAT TTT CGT GA 



6. 

(1) w.m<D^^ 

(2) mm(Dm 



: 38 
: mm 



^(3) 

(4) bTjfPi^- 

(5) nm<Dmm 



( 6 ) ga ^ij : CTC TAG CAT GCG AAA ATC TAG TGA CGA CAT TTT CGT GA 



7. ga^ij#-^7 

(1) ga^ljCOft^ : 1644 

( 2 ) m^KDM : mm: 

(3) m<D^ : 



(4) h^i^^^J— 

(5) m^KDmm 

(6) nmco^m 

(7) gB^lj : 



cDNA to mRNA 



40 



(16) 



#r?l¥5 - 2 4 4 9 4 2 
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ATG GM MC ATG GAG AAC GAT GAA AAT ATT 



GTG TAT GGT CCT GAA CCA TH TAC CCT ATT 



GAA GAG GGA TCT GOT GGA GCA CAA TTG CGC 



AAG TAT ATG GAT CGA TAT GCA AAA CTT GGA 



GCA m GCT TH ACT AAC GCA CH ACC GGT 



GTC GAT TAT ACG TAC GCC GAA TAC TTA GAA 



AAA TCA TGC TGT CTA GGA GAG GCT TTA AAG 



AAT TAT GGT TTG GTT GTT GAT GGA AGA ATT 



GCG HA TGC AGT GAA AAC TGT GAA GAA TTC 



TTT AH CCT GTA TTA GCC GGT HA TTT ATA 



GGT GTC GGT GTG GCT CCA ACT AAT GAG ATT 



TAC ACT CTA CGT GAA TTG GTT CAC AGT HA 



GGC ATC TCT AAG CCA ACA ATT GTA TTT AGT 



TCT AAA AAA GGA TTA GAT AAA GH ATA ACT 



GTA CAA AAA ACG GTA ACT GCT AH AAA ACC 



AH GTT ATA TTG GAC AGC AAA GTG GAT TAT 



AGA GGT TAT CAA Ta ATG GAC AAC TTT ATT 



AAA AAA AAC ACT CCA CAA GGT TTC AAA GGA 



TCA AGT TTT AAA ACT GTA GAA GH AAC CGC 

600 

AAA GAA CAA GH GCT Cn ATA ATG AAC TCT 



TCG GGT TCA ACC GCT TTG CCA AAA GGT GTG 



CAA CTT ACT CAT GAA AAT GCA GTC ACT AGA 
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TTT TCT CAC GCT AGA GAT CCA AH TAT GGA 



AAC CAA Gn TCA CCA GGC ACG GCT ATT HA 



ACT GTA GTA CCA TTC CAT CAT GCT HT GGT 



ATG rrr act act m ggc tat cta act tgt 



GGT TTT CGT ATT GTC ATG HA ACG AAA TTT 



GAC GAA GAG ACT TH TTA AAA ACA CTG CAA 



GAT TAC AAA TGT TCA AGC GTT AH CTT CTA 



CCG ACT TTG rrr GCA An CTT AAT AGA AGT 



GAA TTA CTC GAT AAA TAT GAT TTA TCA AAT 



TTA Gn GAA An GCA TCT GGC GGA GCA CCT 



m TCT AAA GAA An GCT GAA GCT CTT GCT 



AGA CGT Tn AAT nA CCG GCT Gn CGT CAA 



GGC TAT GGT nA ACA GAA ACA ACC TCT GCA 



An An ATC ACA CCG GAA GGC GAT GAT AAA 



CCA GGT GCT TCT GGC AAA Gn GTG CCA nA 



m AAA GCA AAA Gn ATC GAT Cn GAT ACT 



AAA AAA ACT nC GGC CCG AAC AGA CGT GGA 



GAA Gn TGT GTA AAG GCT CCT ATG CTT ATG 



AAA GGT TAT GTA GAT AAT CCA GAA GCA ACA 



AGA GAA ATC ATA GAT GAA GAA GCT TGG nG 



CAC ACA GGA GAT An GGG TAT TAC GAT GAA 



GAA AAA CAT nC m ATC GTG GAT CGT nG 



AAG TCT nA ATC AAA TAC AAA GGA TAT CAA 
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laso 

GTA CCA CCT GCT GAA HA GAA TCT GTT CTT 

1410 

TTG CAA CAT CCA AAT AH m GAT GCC GGC 

144 0 

Gn GCT GGC GTT CCA GAT CCT ATA GCT GGT 

1470 

GAG CTT CCG GGA GCT Gn GH GTA CTT GAA 

ISOO 

AAA GGA AAA TCT ATG ACT GAA AAA GAA GTA 

1680 

ATG GAT TAC GH GCT AGT CAA GTT TCA AAT 

ISBO 

GCA AAA CGT TTG CGT GGT GGT GTC CGT HT 

1E90 

GTG GAC GAA GTA CCT AAA GGT CTC ACT GGT 

1620 

AAA ATT GAC GGT AAA GCA AH AGA GAA ATA 
CTG AAG AAA CCA Gn GCT AAG ATG 

(1) iB^iJcOft^ : 548 

(2) nmcom :r^ym 

(3) hp^^av^- : mm^ 

( 4 ) nm(Dmm : ^y''^ k 

(5) mmcoi^m /^i^-^y • y ^ 

(6) la n : 




(17) 
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Met Glu Asn Met Glu Asn 
Val Tyr Gly Pro Glu Pro 
Glu Glu Gly Ser Ala Gly 
Lys Tyr Met Asp Arg Tyr 
Ala He Ala Phe Thr Asn 
Val Asp Tyr Thr Tyr Ala 
Lys Ser Cys Cys Leu Gly 
Asn Tyr Gly Leu Val Val 
Ala Leu Cys Ser Glu Asn 
Phe He Pro Val Leu Ala 
Gly Val Gly Val Ala Pro 
Tyr Thr Leu Arg Glu Leu 
Gly He Ser Lys Pro Thr 
Ser Lys Lys Gly Leu Asp 
Val Gin Lys Thr Val Thr 
He Val He Leu Asp Ser 
Arg Gly Tyr Gin Ser Met 
Lys Lys Asn Thr Pro Gin 
Ser Ser Phe Lys Thr Val 
Lys Glu Gin Val Ala Leu 
Ser Gly Ser Thr Gly Leu 
Gin Leu Thr His Glu Asn 



4^^^ 5 - 2 4 4 9 4 2 

10 

Asp Glu Asn He 

20 

Phe Tyr Pro He 

80 

Ala Gin Leu Arg 

40 

Ala Lys Leu Gly 

so 

Ala Leu Thr Gly 

60 

Glu Tyr Leu Glu 

70 

Glu Ala Leu Lys 

80 

Asp Gly Arg He 

90 

Cys Glu Glu Phe 

100 

Gly Leu Phe He 

110 

Thr Asn Glu He 

120 

Val His Ser Leu 

180 

He Val Phe Ser 

140 

Lys Val He Thr 

160 

Ala He Lys Thr 

160 

Lys Val Asp Tyr 

170 

Asp Asn Phe He 

180 

Gly Phe Lys Gly 

190 

Glu Val Asn Arg 

200 

He Met Asn Ser 

210 

Pro Lys Gly Val 

220 

Ala Val Thr Arg 



280 




(18) 
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Phe Ser His Ala Arg Asp Pro He Tyr Gly 

240 

AsD Gin Val Ser Fro Gly Thr Ala He Leu 

260 

Thr Val Val Pro Phe His His Gly Plie Gly 
Met Phe Thr Thr Leu Gly Tyr Leu Thr Cys 

270 

Gly Phe Arg He Val Met Leu Thr Lys Phe 

280 

Asp Glu Glu Thr Phe Leu Lys Thr Leu Gin 

290 

Asp Tyr Lys Cys Ser Ser Val He Leu Val 

800 

Pro Thr Leu Phe Ala He Leu Asn Arg Ser 

810 

Glu Leu Leu Asp Lys Tyr Asp Leu Ser Asn 

820 

Leu Val Glu He Ala Ser Gly Gly Ala Pro 

880 

Leu Ser Lys Glu He Gly Glu Ala Val Ala 

340 

Arg Arg Phe Asn Leu Pro Gly Val Arg Gin 

860 

Gly Tyr Gly Leu Thr Giu Thr Thr Ser Ala 

360 

He He He Thr Pro Glu Gly Asp Asp Lys 

870 

Pro Gly Ala Ser Gly Lys Val Val Pro Leu 

880 

Phe Lys Ala Lys Val He Asp Leu Asp Thr 

880 

Lys Lys Thr Leu Gly Pro Asn Arg Arg Gly 

400 

Glu Val Cys Val Lys Gly Pro Met Leu Met 

410 

Lys Gly Tyr Val Asp Asn Pro Glu Ala Thr 

420 

Arg Glu He He Asp Glu Glu Gly Trp Leu 

480 

His Thr Gly Asp He Gly Tyr Tyr Asp Glu 

440 

Glu Lys His Phe Phe He Val Asp Arg Leu 

4 60 

Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 




^m^^5-2 4 4 9 4 2 
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460 

Val Pro Fro Ala Glu Leu Glu Ser Val Leu 

470 

Leu Gin His Pro Asn He Phe Asp Ala Gly 

4B0 

Val Ala Gly Val Pro Asp Pro He Ala Gly 

480 

Glu Leu Pro Gly Ala Val Val Val Leu Glu 

GOO 

Lys Gly Lys Ser Met Thr Glu Lys Glu Val 

610 

Met Asp Tyr Val Ala Ser Gin Val Ser Asn 

S20 

Ala Lys Arg Leu Arg Gly Gly Val Arg Phe 

680 

Val Asp Glu Val Pro Lys Gly Leu Thr Gly 

540 

Lys He Asp Gly Lys Ala He Arg Glu He 
Leu Lys Lys Pro Val Ala Lys Met 

9. ia^"j#-^9 

( 1 ) ^m<D^ ^ : 36 

(2) mm(Dm mm 

(3) m<Dm : -^m 

(4) hyf^i^i^- -.mmik 

(5) mm<Dmm : i^<Dmm ^f^uNAy'y^-^— 



( 6 ) ia ^'i : AGC GTG AGA AAA ACG CGT GAC GAC ATT TTC ACG ACT 

1 0. ia^ij#-^io :(= (3) m(Dm : 

(1) ifi^lj<^5^ : 36 (4) h^n V?- : 8:^^^ 



(19) 



^m^5- 2 4 4 9 4 2 
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(6) m 

1 1. mmm^n 

(1) nm(0^^ : 36 

(2) nm(Dm : 

(6) IB n 

imi] m^m^i^y'v:^^ Kp AL f DN 



36 



AGC GTG AGA AAA ACG CGT GAC CAA ATT TTC ACG ACT 

* (3) m(owc 

(4) hTKav?- 

* (5) Em(Dmm 

AGC GTG AGA AAA ACG CGT GAC GAT ATT TTC ACG ACT 

^ [1112] KpGL f DNA 



[01] 



[1112] 



Kbat 
BamHt 

EcoRl 




PUC19 
c-DNA 




(51) Int. CI. ' mm^ fr^mmm^- f i 

C 1 2 R 1:19) 



